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Abstract 
Background: To evaluate snuffbox fistulas in 
patients  with end stage chronic renal failure and to 
describe the complications and patency rates of snuff 
box fistulas. 
Methods: This descriptive study enrolled patients 
with end stage renal chronic renal failure, in whom 
anatomical snuff box fistulas were created. All  the 
patients had adequate caliber vessels (greater than 
2mm diameter cephalic vein and radial artery) in an 
end to side configuration. Presence of a palpable 
thrill or bruit on auscultation was considered a 
successful fistula. Fistulas which never provide 
vascular access whether due to poor vein maturation, 
thrombosis or any other reason were designated 
primary failure. Fistulas that failed after a period of 
use were designated secondary failures. 
Complications and failure rates were determined at 1 
month, 3 months, 6 months and 12 months.  
Results:A total of 71 AV fistulas were created over 
a period of 8 years. Sixteen patients  (22.53%) 
developed fistula failure over a follow up of one 
year. Thrombosis was the commonest cause of 
primary failure and Juxta anastamotic stenosis was 
the commonest cause of secondary failure . Overall 
patency was 66 % at one year. Both primary and 
secondary failures were higher in females and 
diabetics. 
Conclusion: Anatomical snuff  box arteriovenous  
fistulas have several advantages over the more 
commonly performed Brescia-Cimino  radiocephalic 
fistulas at the distal forearm. Snuff-box fistulas have 
satisfactory outcome and patency rate and advantage 
of preservation of more proximal sites for any future 
fistula construction in case of failure. 
Key Words: Vascular access, AV fistulas,  
hemodialysis. 
Introduction 
      Vascular access for hemodialysis is considered as 
the “Achilles heel” of modern hemodialysis. 
Autologous arteriovenous fistula is the commonest 
entailed vascular access for chronic hemodialysis. In 
the formation of  an AV fistula the preferred choice 
should be the most distal location available in the 
upper limb i.e. the “anatomical snuff box”.Autologous 
arteriovenous fistula  first described in 1944 by Brascia 
and Cimino is the gold standard angioaccess for 
hemodialysis.1 While planning a permanent angio-
access as a primary procedure for Haemodialysis  the 
priority is to construct the AV fistula in a non 
dominant upper limb as distally as possible in order to 
achieve a maximally arterialized segment of vein and 
also to save the  more proximal sites for future 
construction of AV fistulas, should the primary 
procedure fail.2-5 The autologous posterior radial 
artery branch and cephalic vein anatomical snuff box 
fistulas is to date the most distal vascular access 
described, While it has all the advantages of 
autologous fistulas constructed at other locations the 
additional advantages are less cardiovascular 
morbidity, less incidence of venous hypertension and 
availability of a longer venous segment for 
haemodialysis. The anatomical snuffbox fistula has not 
been much popularized among many surgeons who 
still prefere radiocephalic fistula as the primary 
procedure for vascular access  possibly due to 
increased technical difficulty encountered during 
dissection and anastomosis of relatively smaller 
vessels in the anatomical snuff box and a relatively 
increased frequency of early failure and thrombosis.  6-8 
  
Patients and Methods 
     The  descriptive study was conducted in Surgical 
Unit 2 Rawalpindi General Hospital over a period of 
four years. All the fistulas were constructed in 
anatomical snuff box between the posterior branch of 
radial artery and cephalic vein, under local 
anaesthesia on the non-dominant upper limb.  A 
good volume pulse palpable at anatomical snuff box 
indicated an adequate artery. Adequacy of venous 
channel was determined by examination of the 
extremity and application of a pneumatic tourniquet 
around upper arm and inflating it to a pressure of 80 
mm Hg. An adequate suitable vein was defined as a 
compressible (not necessarily visible ) cephalic vein  
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through most of its length .Venous doppler was done 
in few patients who had a history of double lumen 
subclavian catheters for haemodialysis to assess 
subclinical subclavian vein thrombosis. Needle pricks 
and intravenous injection were avoided on the limb. 
The procedure was done under local anesthesia as an 
outdoor and day care procedure. 2% xylocaine was 
infiltrated over the skin and subcutaneous tissue over 
the anatomical snuffbox. A 3 cm longitudinal incision 
was made. Under 4X loupe magnification the 
cephalic vein and radial artery were assessed for 
fistula construction.A diameter of at least 2mm of 
both these vessels was adequate for the construction 
of a satisfactory fistula. In case of smaller sized 
vessels the procedure was abandoned. Cephalic vein 
was mobilized for most of its length and any small 
side branches ligated. Radial artery was then 
dissected and mobilized for 3 to 4 cm.The distal part 
of cephalic vein was ligated and vein divided. 
Proximal and distal control of the artery was taken by 
silk- 0 blaylocks and no clamps were used. A 
longitudinal arteriotomy was then made for a length 
of 8 to 10 mm and end to side anastomosis was 
constructed using proline 7/0 double armed needle 
in a continuous fashion. A visible dilatation of vein 
and presence of thrill indicated a successful 
procedure in most cases .skin was closed with   4/0 
proline interrupted sutures.  Patients, having an 
unsatisfactory thrill and bruit on auscultation, were 
heparinized for 12 to 24 hours postoperatively and 
were reassessed frequently for a palpable thrill and 
bruit. No dialysis was done up to four weeks .The 
patients were reassessed on outdoor basis for the 
presence of bruit and thrill at 1 week ,1 month 3 
months, six months and 1 year to assess for 
patency.Technical success was defined as successful 
fistula flow of 200ml/min as measured by the dialysis 
machine flow meter. Failure was defined as inability 
to use the fistula for haemodialysis with no potential 
for operative salvage. Fistulas which never provide 
vascular access whether due to poor vein maturation, 
thrombosis or any other reason were designated 
primary failure. Fistulas that failed after a period of 
use were designated secondary failures.8,9.   
Results 
     A total of 71 AV fistulas were made in the study 
period. Majority  ( 69.01%) were males. Fifteen  cases 
were below 20 years of age, 14 were between 25-30 
years and 42 were above 50 years of age. Thirty 
patients had isolated renal parenchymal disease and 
41 had other diseases of which diabetes and 
hypertension were the commonest (Table 1). Sixteen 
patients  (22.53%) developed fistula failure over a 
follow up of one year. Thrombosis was the 
commonest cause of primary failure      (Table 2)   and  
 
Table 1 Causes of End Stage Renal Disease 
 No (%) 
Diabetes 20(28) 
Hypertension 19(26.7) 
Diabetes and hypertension 10(15) 
Obstructive uropathy 7(10) 
Isolated renal parenchymal disease 15(21) 
 
  Table 2 Causes of  Primary Failures 
Thrombosis 04 
Hypotension 02 
Failure of vein  maturation 01 
Haematoma 01 
Infection 01 
 
Table 3 Causes of Secondary Failure 
Juxta anastamotic stenosis 04 
Intimal hyperplasia 03 
Thrombosis 01 
 
Table 4 Complications 
Pseudoaneurysm & haematoma 04 
Aneurysm 01 
Venous hypertension 01 
Distal steal 01 
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Figure1: Patency of AV fistulas 
 
Juxta anastamotic stenosis was the commonest cause 
of secondary failure (Table3 ).Psuedoaneurysm  and 
haematoma formation were the  commonest 
complications (Table 4). Overall patency was 66% at 
12 months (Figure 1). 
Discussion 
     While planning a permanent access for 
haemodialysis the objective  is to construct an 
autologous AV fistula in the non-dominant upper 
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limb as distally as possible.2,3,7,8,10 Autogenous 
posterior radial branch-cephalic direct access 
(“snuffbox fistula”) is the most distal autogenous 
access described.2,11 It consists of an end to side 
anastomosis between the distal cephalic vein and  
thenar branch of the radial artery, the pulse of which 
is usually palpable through the floor of the anatomic 
snuffbox,created through one incision.2,10-12 
Performing  a more technically demanding 
procedure, at a relatively less favorable site from 
surgical perspective, i.e., snuff box fistula, as 
compared with more proximal radio-cephalic fistulas 
and brachiocephalic fistulas which in the reported 
series have patency rates of 80% to 85% needs to be 
contemplated critically. 8,10,13  Snuff box fistulas are 
associated with less number of complications 
especially distal steal and venous hypertension when 
at the same time the more proximal sites can be saved 
for future vascular access, if the primary procedure 
fails. At the same time at least 5-6cm of additional 
length of vein is available for cannulation. 13, 14 
   Wolowczyk et al describe their experience with 210 
snuffbox fistulae over a 12-year period. 13 Of their 
cohort, 11% thrombosed within 24 hours of creation, 
and 80% had matured for HD within 6 weeks. The 1- 
and 5-year patency rates were 65% and 45%, 
respectively. Of those that thrombosed, ipsilateral 
wrist autogenous access was successfully constructed 
in 45%. Diabetes, advanced age, or need for HD did 
not affect outcome. In our series the failure rates as 
well as the complications were more common in 
diabetics and women, which is consistent with the 
findings of Horimi et al who reported on 139 patients 
who underwent snuffbox fistula creation with and 
without diabetic nephropathy. 14 After 57 months, 
87% of patients without diabetic nephropathy had 
patent access, whereas 72% were patent among 
patients with diabetic nephropathy, and they 
concluded that women and patients with diabetic 
nephropathy may not develop a fully functioning 
satisfactory AV fistula. Pflederer et al concluded that 
snuffbox fistulas have a patency rate comparable to 
radiocephalic fistula at wrist and should be the 
primary vascular access in non-diabetic male 
patients15. In all the cases we constructed the fistula in 
an end to side configuration as an end to side 
configuration is associated with less frequency of 
venous hypertension in the hand and because of its 
technical simplicity over a side to side configuration. 
Tonelli M et al  suggested that a side to side fistula 
has higher one year patency rates i.e  92 % but has a 
higher rate of venous hypertension and in edema of 
hand as compared to end to side fistulas. 5 
     Snuff box fistulas should only be constructed in 
suitable individuals who have adequate sized (more 
than 2mm diameter) vessels. It was observed that 
most of the individuals requiring vascular access 
creation irrespective of gender and the cause of end 
stage renal disease are not favorable candidates for a 
snuff box fistula.  
 
Conclusion 
Snuff box AVF has acceptable patency rates as 
compared with wrist AVFs as it gives a longer length 
of vein and preserves the venous “capital” with 
relatively lower frequency of venous hypertension 
and distal steal syndrome and should be preferred 
over other classical procedures.  
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